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(57) Abstract: Compounds represented by the 
general formula (1), prodrugs thereof or pharma- 
ceutical^ acceptable salts thereof which have an 
eftect of inhibiting poly(ADP-ribose)polymerase 
(PARP) and are useful as remedies for diseases 
caused by the accelerated PARP activity such 
as brain ischemic disorders in said formula (1), 
-X'-X 2 - represents C(=0)-N(R 7 )- or -C(R 8 )=N- 
(wherein R 7 represents hydrogen, optionally 
substituted alkyl, etc.; and R 8 represents halogeno, 
etc.); R 1 , R 2 and R 3 independently represent each 
hydrogen, optionally substituted alkyl, etc.; and R 4 
represents optionally substituted alkylcne. 
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-ft* ( 1 ) 




-X l -X»-tt5*:_-C (=0) -N (R 7 ) -£fcf*-C (R 8 ) = N-T? 
tttt % #U (ADP-U^) t* (PARP) BSffffit^-tS^ 
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5 wmm 

*^HJ(i/HU (ADP-iJ*-^) *''J/7- t? (PARP, %&:tfV (AD P 
&2f) , #if&j®Sm i^bD7-f- &*<Z>#fk ftffi*05frfk AIDS, igft 

y>j& t/ww?-**, ^v^vhvmwi, ill- ssum #«iia«, *§ 

jm dUto&b&«L feffiggk ;i>IMlfilf??iW^ Stofc TflBJRl Mffife, ft 

25 tHU (AD P- atfU ^ 7— tfa*flUlfc#**'fc£*i: l/Tfcfc. M*Jl . 
^KD^y^;ij; >S§##fcJ:£H V ^ V ^ (03 A tfAnti -cancer 

Drug Design(1991),7 f 107-117C|B<ft) 4 lfX-^>X75 K8t*# (^JAiiH^ 
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m (WO) H99/47494-^&ffi£!B«) . 4 SMS-ft^fe (0H*.tfBI8fc&|§ (WO) g 
99/11645-#^H(c:|Btt) &£W{ff>*K X, J.Biol. Chem. (1992), 267(3), 1569- 
1575fcfcEB* ©#&£*t64b^©*° U (AD P - U /K-*) # —tfRMFft 

#W#*b&> ±BIIW4^^*feft»-tta*WbfeilS*, (l) -c^$ 

b#M{b£-tJ £ d 5 ) j&s«*xfc#y (ADP-U/K-x) 

-re. 



( 1 ) HttS ( 1 ) 




R (1) 

-X l -X 2 -®£:-C (=0) -N (R 7 ) -£tcl$-C (R 8 ) = N-T* 
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ifc|^:-OR", -NH 2> — NHR 8 \ -NR 8a R 8b £ U < J£- S R 8a "egt 

znhm^mt (R 8a fc£t>*R 8b fi, ^n^n&ftu-c »mi»7 
r\ R 2 fc\ktfR 3 fck -en-f*i4fctUT, 7j<^M^ % ntb<iwo7;i/ 

^ N ^hDS. ^IKi-OR 11 , -NR la R lb &L<i£-SR la T^!£*l3« 
10 *mt (R lB fc % «fctfR lb t±, -ttb-^tia^UT, **JS^ L<l*M 

R 4 &, g^feU<Mg^©7^l/>» (R7^1/V»®-CH 2 -S(i 
5$:-0-, -S (O) — N (R 6a ) -C (=N-OR 6b ) 
-C (=CR 6c R 6d ) &tziZ-C (=0) -tt^^lCiot, 1 £fz& 

9 vvfft*> 2 OCO^^H? 2 SM^rt, L < (± 3 MIe^tIMTS £ t n 

ftfigt©^ o TJWvm, gglfe u < D7;i^;i/7;wi/S, g& 

20 t ) L<i«II©7'J-^7WS, M&fcU<f£&g&©^&& SitL< 

t v t> i v «#7 * Stt) £ Ift. 

25 fiU 1H, 5H-e'J K [3, 2, 1-i j] >- 1 , 3, 7 (2H, 

6H) -b'j^X 

9-^^-5, e-i/^x^V-lH-t'DD [3, 2, 1-i j] #tl/'J>- 
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1, 3 (2H) *5«ktf 

9-^b^>-5, 6-^7xr;l/- lH-tTDD [3, 2, 1 - i j ] > 
-1, 3 (2H) -S^VfcKK. 

5 JUL 



[ 2 ) R 4 *>\ ttglfc U < IWCC 2 ~ 5 7;V=3r V V» (i7^V^ U 
. -CH 2 -Sli^:-0- -S (O) -N (R 6a ) 
-C ( = N-OR 6b ) -C (=CR 6c R 6d ) £tz&-C (=0) -T^t£ 
10 «fcoT, 1 £&tttt& l^-£?U^&oTgt^k;ftS£ * 

&«7/l«¥ lx I vf 2 OOJ^^M^ (i 2 aUg^fc U < & 3 l^n^ 

T&frtSC: n, R 6 \ R 6 \ R 6 \ feJ;^R 6d Ji [1] ^IWJb^l*?: 

HI") t?*>S, (1) HB«©{b^» : foU<(i-t©^nK7y^*fe^ti?>©Ellfc 

15 

[3) R***, fSt ) b<l«H©C2~57;V#VVS (f7^WV«© 
. -CH 2 -l(i^:-C (=N-OR 6b ) -C (=CR 6c R 6d ) - % £fcfcfc 
-C (=0) -T'^tlSSKcko-C 3-*fctt*«CoT**l!IA 

20 &&L<l±3mm&* : ftm-f?>Z.£tf-V%Z> (R 6 \ R 6 <\ *JJ;tfR 6d f£ (1] £ 

mummitmir) ) t-*>6, en imaxt&fot u < it*®?* v 
C4) r 4 ^; lit. b < litt i©c 2 ~ 5 r;v*u >st'S)«, ci) iam© 
[5) R 4 ±(:/>^<ifeio©tiSttU «rWM5©^4<i:'b— 
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-R 44 -R 4b -R 4c -R 4d t^^ii7Wl 

^©^lif»tfc(^:-NR 4e C ( = 0) -fcU<» 
5 -c (=0) NR 4e --C^tl§S (R 4e &7KSlJiH\ «7;h 

1:, 

) -Qhh, CD ~ (4) ©v^Tti^^iamO'fb^fe b < l±*©7n K yy^t ft 

[7] CD ~ C5) ©v^Tn^™®o^^ifeL<(i j e©ynK^y^t^{i 
^■tlf>©B^J:bTilF^ti-5^$:^1-5^U (ADP- U #U*7~tf 

25 naw, 



r 

C8) CD ~ C5) cDv^Tti^ia«©>fh^t) : feL,<(i J f©yDb*7^^^/c(i 
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i» WB&tia&i&s Tw^v-m. ^y^yhymmm, 

m>m. *&m. n*p& wmmv-?^ &mmm* *m m. tftit 

[10] CD ~ (5) Ov^-fti^^iHtt©'fh^tl : feb<{i j e©yD H7ym 
&Jft #«im«u /^^VV>i, 7W/W?-t W^VhVfWftB, la 

(ID J6*%^S2:-r*MK, [l] ~ (5) 0v^fr*>£K*0*b#l& ! fcl/ 

C12) ^«%^nfc-r5*#{c, (i) ~ (5) (D^-ftifrtm&oib&mbL 

ifiHfrt>5&& i^fittt, iMIIffilSgl, ^M, MfPi^ ttttffifp; 
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TJV^JvmtbXit, yntVK 2-ynn°;K 

2-y^;k 2-;*?-;K/nt?;k 1, l-t^^KWk ^>^;k ^t/M 

10 ^y^k ^;v& z ©an & tz i/ ^mjic^ifc 8 mT©7;i^;k*#^ 
If fens. 

Tfr'r-JVMtLX^ WMtt-M 7U;k zfn*-M 2-yn^;k 7 
x-Jk ^Vr-;K ^^Hrri;v#©^^il«6MTO7;k^-;k«^(f<bti6 0 

20 ;k 3-^D^>f- ;k l --J/^D^-b— ;k 2-^^n^^-tr— ;k 3-S> 
* D/s^-fe-;P* if© 3 ~8M©-fifg-a-£ l ofts^^ny^-Wflf 

&ft*SS U f> ft 6 . 

25 3SrS«»2:UTtt7y-;i«, ^5 L P7U-;l'Sa>W5>ftS. 
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mmm* * i ~ 2 a mmm?* ntu< rajtji^s: 1 mo 5-6 juusss® 

3k iiH?^ 1 U < iiiMf 1 itt? 5 gHH?l~4flS 
5 2-h°V^;K 3-eu^;K 4-£y-», 2-5=-x-;k 3-^x-;k 

. 3-^-^^tvu;k 2— ^#yy;k 2-^tvv;k 3— iy^rvvM 

3— ry^WVU^K 2-7'j;K 3-7y;k 3-eny;k 
2-^yy;K 8-^yu;K 2-^/u-;k 8-yy^;i/##^ffe>n<5. 

10 r y -A/T)W\,& t utfct iu!B7 y -;vanj; oTgf^$ *i^7;v#;va£*^ 

fi&ffi^-r dss» £ hx fcfc, tf^ y ^-;k 1 - tf d y ^-;i^F©^iRjs 

jui©& y y #©MfftJic^ 1 « «k tfu&mc? 1 <® *mir 5 6-8 *3H©a 

15 

iiHft:^tS^tlArDiSJ: UTfi, #J^.« 1 - tf* y l - b°n 

y ^/^©SaSK? 1 flB% 5-8 *^©», 1 - Vf*5 ^=>l>9©ffi*JSC? 
2fflfc:Tt$ 6 - 8MJS©& t^y 1 fife J;«!IJ» 1 #l« 

25 2-6 ©r/M^-f/uaik $j&l£^n7P^>#;kl<-;k ^>^d^>^M- 
;k n*># >#;kK-;k ^ p^-^#;V/K^;i/& if©^JI^4- 7 
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7)V^JVm, 7)V>r^)Vm, 7;V^-;VS, i/9UTfr*A& ^D7W7 

*mcr frii ; 4 fr**vm. 75 y a, ^yar^r^s, 
15 7;wv7^y& f£07;i/=¥;v (7 y -;kt;wm/) 75 #;w^-f;i/», 
®I7/v^f/V7 ^ y y«7;wV7 5 J nr;^ 

20 & S^^f I7^1t'll$^c75 fi»7^M;V*>75 HS. 7 

7?«S, 7D^f <£ tf«BB3§r§j£7 * mi 7 y -;V7;v^^S© 

25 *vyvx**s& fg07;v^;i/S, WJV^i/t *v$>;i/#*$/ak fg07 
friiJ 4 75 : ey»7;wi'75ys, ^ffifcTJMf JKT 3 
& #;w^-on£, «7;i/^;V75y^;v^-;^ ^<&M7;v^;i/75y 
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-r v7^;k s e c -y^;K tert -y^frmojjim^mim&TCDS: 
x ^*v*?yym(ommm?mi o&T(D7ii'*uymmf 

*jvm, wm7 ?mm, ^wfym^ ^^ot;ws, ^d7;wt 
7 ^ j m m.7 x j mommm^^ &i o £ & & 2 o©«t;v^;vs * &&7 u 

Wb*i3 0 R 4 ±©fi3iSi:l,TJ£Mg|7;WVS, £fc£ 

^: -R 4a -R 4b -R 4c -R 4d -e^^n^g^7;W^»^*l/V^ (R 4 \ R 4b % 
R 4 \ fcJ;tJ f R 4d {iStilHt|Blb«*%*T) . #(lR 4a T^tlSfi^tlTV^ 
t,«^7;l/*l'>S©-CH 2 -S^\ K»J|(?^^»A : -NR 4e C (=0) -t 
20 U<tt-C (=0) NR 4e -T'S£*T,5g{rj:oT<!>&< fc-^Ht&AfcftT^ 

R 6 c J; £>* R 6 d \zmi&mk7)V*)m<Dn&M UT0ii U>fc CD £ UT 
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m*m, ] 

5 ( i ) *y y >M##^^J^(»be^^©M^%ffiv^^3?y-;v^H©^4», 

\) d **T*S 6 (#I*J£Synth. Commun. (1990), 20(22), 3553-3562 JC|E 

(i i) TOT^ HW^iAWft'Jf^AT^?-')^, jK7>*JfO»7n 

Chem.Pharffl.Bull. (1996), 44(1), 103-114, J.Org.Chem. (1950), 15, 517£iatt©#8e& 
20. 

( i i i ) &©5$fc*1-B3JS*fffi 




Ktf. R R 2 *JJ;t>*R 3 (i±IH (1) fcEbjgifcfcgH-. R^ttgglfc U< fcMfc 

mmojj^uym (i7Mi/>i©-cH 2 -«i^:-o- -s (o) 

-N (R 6a ) - % -C (=N-OR 6b ) -C (=CR 6c R 6d ) 

20 t, c: i: tfi-e% s £fc®7JV* v ym>m U£5 ^» 2 o©^in?ii 2 £& 

&*ls<i*3 , m&&ZMm-t&Z.£ifi-Q%&. n, R 6 \ R 6 \ R 6 <\ fcJ:tfR 6d 
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0 0°C#>P> 2 0 0°C{CTffl^i-«)^ GWfcfcttetrahedron 
Asymmetry(1998), 9(7), 1137-1 142tEtt©^r?£4 if) *fe(i^tl(C^-fS^ $1*. 

Xfl (z) fcfc, 5* (3) ©>fb#»T^y»?:R 10 {rj:U^b« (4) "CSt 

io ^-tert-ywM^-h^^\ mmtLx^y^y, hJV^-y, *i/ 

X-x^W. ^OD^^>, ^DD/tM, 1, 2-^nDX^V^Jf©/N 
15 #K£ovv£f& 09*. & Protective Groups in Organic Synthesis, JOHN WILLEY 

& sons, mimmmznx^z>&(Di)mm~ez& 0 

XII (a) lililf O^/V bfiC*M>i4#Alt^ (5) X-m-Hft&4b-& 

20 - 1 o o°cfrbo°c(oumx\ mmvf-VAtmtR^xvttfcirtz 

Heterocycles (1992), 34(5), 1031-1038CSBS3 *VC V i: |H|i) a 

Xg (b) fciaS (5) T^£;HS#;V#>K7 5 hMbUT^ (6) T?*«n*-fb 
25 &®H"t&EU&X'abV, m*.l£& (5) T^tl5^;VsK>lli:^ : H 2 NR 7 t'i 
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CC), *M v -fu &i>jj)\,i$*M 5H (DIPC), 1 3 - ( 3 -i/t 

*)V7 ' J e;v) - ?K (wso , * > y> d t i - -i jv 
-hV* (^^;i/75y) •A^7Mny>ffli| (bop) , 

^7x^;V^^-;l/7^'K (DP PA) % N, N-^^-^-f^^V'-^ 
5 (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962) ^}f(D^M(D^^-f, 

iotli fc£*Jl N-tl h'D^>7.^^Vi' ^ K (HONSu) , l-t:KD=¥ 

^vyhUTV-^ (HOB t) , 3-tKD^>-4-^V-3, 

D-l, 2, 3-^>V'bD7^> (HOObt) ^if©^W^iD^.T, ^fc^fl 

10 1, 4-^^>^^x-x^M, ^DD^^X ^00;W, 1, 2 

;V7-fe h 7 5 K&£©7 5 h*#*ii. fcTU ^/di^^Ci 

y K^if©7;wv^-^->7V;V/K-;i/^D»; h\ fe e tti ? ^b2-x^;v-n-7>u 
20 ;k *ft h U 7< ^;i/7i? a U 7>>Wl'g^;i/#>^:i&ftM{b^ 
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&&£bxi&mfci-hvvj*> #mft*vv&, ma-vvvK imxvv&s 

x^fMI^Cil p<#y-;k x^y-;K -f V:/n/V 

7^3-^*?Wi» fb5tKP77X 1, 2-$^h3r>x#>, 



xm (c) ^M*R 10 »£UT5S; (7) Tm-Zft&ft&btt&RJfceib 

\ib*l&o ^OfBu @*©7 5>0#S^©Ki*to^T»±, MAil Protective 
Groups in Organic Synthesis, JOHN WILLEY & SONS, 1991^H|BiG$tbTV^S^ 

«cfc\ ±sh (b) (Dxm^n^x^)v^ym(DEiiL^mm^mm.ir^m. 

6. 
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Xm (d) fct 5* (7) <D4k&®*®mRfoiC&t)ft (2 1) X-$t2frZ4kG®£ 
h U £©l£li£^TMS&^©#;&T, t, U < lifOKi^j^or 

R 10 *S7;l/3^S/*;W)K-;VS«cir©®^, II (e) ©BBJ&Rf&KJ; »J 5$ (2 
15 ©^§««^M, fb7tb*077X 1, 4-^^V«cif0x—r^ 




(24) 

[5** % R\ R\ R 3 feJ:0'R 7 {i±iH CD R 47 {±SM&U< 
li»©7Ml/>i (^7;l^l/>S<D-CH 2 -Sii5$ : -0-, 
5 -S (O) -N (R 6a ) -C (=N-OR 6b ) 

-C (=CR 6c R 6d ) £fcfc£-C (=0) -T?^l£*b33£fcJ:oT\ 1 

R 6 \ R 6 \ R 6< \ fe<jrtfR 6d tt±IH [1) fcpgbjftflfc&^-r) ] 

10 

xm (f)it s(2 2) •x?aRsn*^3a<>it*BB3»u-c35 (23) -castt 

*ft^*«N5fij£-e*»h ^UVVt^ *«v>(i^UU viftx^-r^ 

"O^T, 1 4 0tJtCiP^1-«S^^Chem. Heterocycl. Compd. (1997), 33(1), 
15 96-98Jciam2tiTfcU, itli:¥fS^M^J:^§S) „ 
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vug*, ^mtbxit, mutt (2 2yvmzti&*M>wt*mk3-*-Ji'& 

Ig (g) ft*. ^ (2 3) T?ig£n3ft£«M^LT5$ (24) xm^tl^t 



(c) 




[5$*, R\ R\ R 3 , R 4 feJ:tfR 8 (i±ia CD fcRWtt*fc£1-. ] 

xfi (h) (i, ^ (2 5) -e^^tv^^ti (itrsH^ (2i) T-m^ns^ti© 

5t>, R 7 rt^Jf^&6ftl^!) frtt (2 6) «^*fl;#»fc1*<5jafrT? 
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(Tetrahedron Letters (1994), 35(3), 397-400) o R 8 ^:-OR 8 \ -NH 2 , -N 

* fctta ^ < 0 fc&£#«3£ & Rfe£-t 6 d £ K J: y , a ft t 1 hi h& 

^S©#AB «t«*(iiiTO^(^oT^e. d ^T^S (0tI3J& Protective 
Groups in Organic Synthesis, JOHN WILLEY & SONS, 1991£f£.§&t&<Dl5&) . 
M*Jl *IK£®fiffi££ UT fcfc, * b =3f ^ fb7t Knn°^ 

MumM&if<DWi<Dft&T. ^TKxh^tl KD77X PUUfrJV 
*;l/^^l^ftfiM1"*^0«KO^»fc UTti, miitert-^l/X^y- 
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i-hVV&%Z<DTJV%V^!mt&Z£K.&*)ftt>1\ Wi7^ K©*£fck $J;1J£ 

15 

&©^w ?>n, ^j^(i7j;i/^>^;vs^%i-^^tiT^n«^©7>;i/^> 

ofe-fb^****** *b*is. ^ti^>©yo K7y^btffiv^s©7;v=¥;pap^iiUT 
(iialB7;i/^;va^#(f f©7ii/^«W (^fc^&i^fgt i ~ 6 ©7 
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;V3^>S^«kU) $tiTv^Tt«kv\ #*Uv^fcU-c»i, mMZlJAtf^ffr 

^ b 3r>#;V,K-;k x h ^->^ h ^^^;i/^-;K 2 - * > 3r>x b ^>#;i/;K 
5 -;k 2-* h^>x^>>^ b^>#;M<-;k tf/^n>rD^>^ b^r^^;V/K- 
£©7;m y «*n/cfitt (0!l*.fc£0$*R 1 ~ 6 ) 

^ (i) T-misnzfcGmb\s<&?(D-7u\; ; 7yjf\^ ^m^i^xmrntiyx 
10 frgsn-sttt-tsc:*:**^*. ^©j^&i^u-m, tz miasm. Mi&m 
m mm. v>m&Z(omm£(DiS;3?m* mm, 77m tw^r, s^r. 

£©& ; v*;l/*>R, ^Vi?v;*JV7j>>R, p - h;kn>7Jl/*>^ h'P 
15 Jfi;fcJ;£J\ 

i: 7L hVV Ai&> # V V if<D7)V* U ikMiU. ; #;k> AttL V $/ 
* Ai&& &DT)Vi3 V ±m&*M. ; 7 - ^ Ait ; HJ x^;V7 5 >ttL fcT U S> > 
Jt. bTnUVJfi, x#y-;V7^>J£s ^Da^j? N, N' 
y^l/xf- 1/ >^7 ^ > ©&#^W£> *i€>. 

20 stz, 5^(i) ■c-*$nS'fb^rti : foU<(^oyDK7>y^^fe(i^n^©g^i: 



»JOM-eajlg:#-t6ii:t.T'f 5. MIS©® i§ Mx.fl 
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&m-$ti&m<Dmfo mmi n^a, mmn^mm^^m^-r^ 

1 B&fc'J0.1~2000mg#£U<&l~200mg& 1 0 £ figOU (fc|*.«2 ~4 0) £ 



1 

5, IH-tfDD [3, 2, 1 - i j ] d^/U >- 1 , 3 (2H) 

15 — $>#>©«3t 

(1) 7-^>KD >#>M<*"*3 K 

1 - ( t e r t - 7* h - 7 -<fVF'J >*;WjKV» 3 . 6 7 g 
(13. 9 5 U , £ D D A 30mLfci ^;l/*;l>A 7 5 K iffi<Dm 

^m^mmwrs mk**vvjv5. 5mL (6 3. o^j^v) B»in 

20 «TU MT^L 6 0°C{l#MLT6 0 o CT-2Bf^#l>/c o HM^tl^MiEM 
8 o m l ft) d ©m^rti fcaWMWPrs 2 9 % 7 V'E - 7* 5 5 m L ft| in 
fiUfc. *«**»ffi*^K:TiJfc#U »»^^^^A-e^iU/c^ Mil, 

25 ©SI/:. »5>tlfegBI£*^y*y;l/^7A^DVh^7'f- (S i 0 2 , ^+f" 
y : mm.^3-Jl= 1 : 2 »»x?-;v) £T*«KU 7 — f>KD >#;l//K*^ 
5 K2. 0 2 g (JR*9 0%) 
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'HNMR (DMSO-d 6 ) 5 ; 7.62(br, 1H), 7.36(d, 1H, J=8.1Hz), 7.08(d, 
1H, J=7.0Hz), 7.00(br, 1H), 6.61(s, 1H), 6. 46-6. 41 (m, 1H), 3.52(t, 2H, J=8.5 
Hz), 2.90(t, 2H, J=8.5 Hz). 

(2) 5, - lH-t'DD [3, 2, 1 - i j ] **!/y >- 1 , 3 

(2H) 

7— < >KU K6 2. 6mg (0. 3 N, N-# 

;V4<-;l/^ ^ ^V-;l/3 00. lmg (1. 8 5 ^ U *)V) fc«fctff- b7tb'D7 

P)M^4%^> 'J ^7^7 D7 b ^7 7^ - (Si0 2> ffffiftxfJV) CTi 
IU 5, 6-^KD-lH-lfDO [3, 2, 1-i j] 3 

(2H) -V*yS0. 8m.g (JR$7 0%) 
Bfcj£ : 3 1 4 - 3 1 5°C 

mmm 1 i^b-c^Ma 2 k*i-^«#/c 0 

H»J2 

6, 7-^tKn-lH, BH-eUKCS, 2, 1 - i j ] 3^/1) >- 1 , 3 
(2H) 

: 2 8 2 - 2 8 4°C 

«M3 

5- (kKO^^) -6, 7-$>fcFO-lH, 5H-k''Jh' [3, 2, 1- 
i j ] V- 1 , 3 (2 H) -^tVCDifii 

(1) 2- ( {[tert-7*^ (^V^V) S"J Jl/]***} **)V) -1,2, 

3, 4-fH7tKn^;ij> 

1, 2, 3, 4-fh7t KD-2-dM U-^^y-;!/! 8. 60g (0. 1 
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I4^e;v) , -Y5#V-;i/8. 54 g (0. 1 2 5^;V) fci^V^V/M/AT^ 
HOmL (DU^m^ymmnT. tert- 7*A,V* V )\>V P U K 1 8 . 

03 g (0. 1 2 0^1/) *1MZ. mZ-frm, M^^LT^T— mtWbtz. j£ 

mmisfco «Htbt2- ( {[t e rt-^ W^) 

-1, 2, 3, 4-fb7kKn^;ijV3 2. 3 6 gWc, 
1 HNMR (CDC 1 3 ) 5 ; 6. 99-6. 94 (m, 2H), 6. 62-6. 58(m, 1H), 6.51(d, 1H, 
J=7.9Hz), 4.27(brs, 1H), 3.69(dd, 1H, J=4.0, 9.4Hz), 3.51-3.35(m, 2H), 2.9- 
10 2.7(m, 2H), 1.9-1.8(m, 1H), 1.64-1. 51 (m, 1H), 0.93(s, 9H), 0.09(s, 3H), 
0.08(s, 3H). 

(2) t e r t-Zf^-JV 2-({[ter W )V\3c* 

V) *3-)V) -3, 4-^tKD-l (2H) -^;'J>^»7-h 

fi2- ( {[tert-W i/y;v]^^fM -i, 2, 3, 

15 4-fh7tKO^y'J>3 2. 3 5 g, V- t e r t - Af#1— h 2 8 . 
8mL (0. 12 5^) itff h 7 1 7 > 8 0 mLCl^ft^l^ b 
fc. 3t«#§§#& 8 B3Mfc£S>- tert- •f+frVijAr&'f- h 5 . 0 m L ( 0 . 
0 2 2^) fcSii/QU ^i:2 5lPliWLfe„ £j&*gi§r«MU #5>*i 
feaS^S/'J^m^Ai'nvb^^-f- (Si0 2 , : Iffllx^ns 

20 3 0: lOt, 20:1) HTML, 5>- tert 

fit e r t -7*)V 2- ( {[tert -!7>;l/ (V^^M S/ V 

)V) -3, 4-^tlKD-l (2H) -*J V 4 5. 4 3 g£ 

'HNMR (CDC1 3 ) 5 ;7.47(d, 1H, J=7.9Hz), 7.15-6.96(m, 3H), 4.53- 
25 4.440a, 1H), 3.65(dd, 1H, J=5.1, 9.8Hz), 3.50(dd, 1H, J=7. 1, 9.8Hz), 2.65- 
2.60(m, 2H), 2.25-2. 14(m, 1H), 1.84-1. 72 (m, 1H), 1.51(s, 9H), 0.81(s, 9H), - 
O.OKs, 3H), -0.03(s, 3H). 
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( 3 ) 1 - ( t e r t -7h=^>#;l//K^V) - 2 - ( {[tert -Zf?JV & 
**f-)V) i/VM***/} -1, 2, 3, 4-fb7tKD-8-^ U> 

fit e r t-y^l/ 2- ( {[tert (^^;!/) S/'J;l/]^-#S/} 

-3, (2H) -^y U 4 2. 7 8 g, 

rh7^f;l/x^l/^>*75>2 1. 4mL (0. 1 4 2 ^) JJi^x^x- 
x;U4 0 0mL©I^iC-7 8X3!t#T* sec-^/HJ^9A (0. 9 6t/V/L 
->^P^^-9-y/n-^-9->^) 134mL (0. 12 9^) ^4 0»|j 
TSTU -7 8lCfcT^fcll$|ll8B*bfc. -7 8°Cjf#T, K^T^^l 
5 0gfcjbn*, iw^fcft, b^-fTf^-T-ir r->?££^U 1 «HW**ttTSia*T? 

: rJV£^*-9>*toz.~CMW&. H#*«E5lbfc. Ml hX l - ( tert- 
?b ^->^;V7j<-;V) 2- ( {[t ert-m *>V )V]**cV) 

)]/) -1, 2, 3, 4-fb7tHD-8-^'J>MM2 6. 7 9 g%#fc, 
ll^^CiflU ilI^»^a : 9-J:^J:U^2f H iiUTl- ( tert- 
^b^^^M-ZV) -2- ( {[tert-^f/V ^U;V]^^>} ;>< 

?jv) -1, 2, 3, 4-fh7k y >^;V/K>m3. oog^ife 

(^**T1, 2, 3, 4— rr-^fc iJ-/M^-#t.I$6 
6%) o < 

'HNMR (DMSO-d 6 ) 5 ; 12.49 (br s, 1H), 7.56(d, 1H, J=7.7Hz), 
7.30(dd, 1H, J=1.4, 7.4Hz), 7. 12-7. 07(m, 1H), 4.4-4. 25 (m, 1H), 3.85(dd, 1H, 
J=3.6, 9.4Hz), 3. 28-3. 22 (m, 1H), 2. 64-2. 59 (m, 1H), 2. 4-2. 25 (m, 2H), 1.43- 
1.29(m, 10H), 0.75(s, 9H), -0.02(s, 3H), -0.06(s, 3H). 
(4) tert-^/V 8- (7 3 y -2- ( {[tert-^f/1/ 

■s/y;v]^-^» -3, 4-^hkd-i (2h) -^y> 
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1 - ( t e r t -Z?Y*Vt))]/i$-)V) - 2- ( {[tert {V*?- 

i$ym 12. 63g (30. 0 5 U ^V) , WS C««Wft8 . 6 1 g (4 4. 9 5V 
5 , l -fcKn^^>v*bU7y-;V6. 07g (44. 9 5 V *&>fh 

7>^-?A3. 25g (60. 8 5 V^JV) JgLW**JVMA7$ K8 OmLffl 

V hVl/ai^^T 5 > 2 1 . 0 m L ( 0 . 121^) 

7A^D7h^77^- (S i 0 2 , ^s^> : Sflxfjk=3 : 1 1:1) 
ICTJ»«U tert 8 - (75 y - 2- ( {[tert- 

^ U JV]**i/} * *)V) - 3 , 4-^KD-l ( 2 H) - 3f 
J D MO. 2 6 g (JRJ* 8 1 %) 

15 1 HNMR (DMSO-d 6 ) 5 ; 7.45(br, 1H), 7.41(dd, 1H, J=1.7, 7.7Hz), 

7. 23-7. 20 (m, 2H), 7.12-7.07(m, 1H), 4.43(m, 1H), 3.85-3. 78 (m, 1H), 3.51(dd, 
1H, J=4.5, 10.9Hz), 2. 64-2. 57 (m, 1H), 2. 4 -2. 19 (m, 2H), 1.45-1.4(m, 1H), 
1.40(s, 9H), 0.67(s, 9H), 0.02(s, 3H), -0.08(s, 3H). 

(5) 5- ( {[tert-^JV {V**)V) */*) AftttV) **)V) -6, 7- 
20 ^HKD-IH, 5H-h°UK[3, 2, 1 - i j ] 3^/0 >- 1 , 3 ( 2 H) - 
^> 

tert 8 - (75 J XM-M - 2 - ( {[t e r t-^JV 

^;v) ^y;i/]^-^>} -3, 4-^kd-i (2H) 

^>7-h5. 04 g (12. 05U^e;V) Ofb7t KD77V3 0mL?g$ftfcg 
25 WT, 6 0%**^hU^Al. 20 g (30. OS'J^/U) feJnA, in*fc 

tt, 5 o'cc^it 5 o°c-e i nmwmistz. Bii&m&mzmai&foTy^-v 
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(S i 0 2 , A^ffV : itxf;i/= 1:1) KTfflflSU 5- ({[tert -:/ 

->y;i/]7l-4M ^^v) -6, 7-^Kn-iH, sH-tfy 

K [3, 2, 1 - i j ] df-T-ZU >- 1 , 3 (2H) -^>3. 82 g (JR$9 
5 2%) 

1 HNMR (DMSO-d 6 ) 5 ; 11.54(s, 1H), 7.80(d, 1H, J=7.0Hz), 7.50(d, 
1H, J=7.3Hz), 7. 16-7.1 l(m, 1H), 4. 66-4. 61 (m, 1H), 3.72(d, 2H, J=5.9Hz), 
3.08-2.96(m, 1H), 2. 85-2. 77 (m, 1H), 2. 30-2. 23 (m, 1H), 1.90-1.78(m, 1H), 
0.72(s, 9H), -0.02(s, 3H), -0.12(s, 3H). 
10 (6) 5- (tKDJfy^f;W -6, 7-^fcKn-lH, 5H-b°UK [3, 2, 

i - i j ] *i-i/v y-i, 3 ( 2 h) 

5- ( {[t e rt-^ VV)V\j$*V} -6, 

P-1H, 5H-eUH [3, 2, 1-i j] ^V'jV-l, 3 (2H) 
3. 6 5g (10. , f h 7 7f;V7 V^- 1 ) A7;Vt 'J K (l^Jl/ 

15 L fb7hKn77>i§I) 11. 6mL (11. 6 ^ U ^V) W-r b 5 K O 
77>2 0mL©JB#»*Sat?4»|Hffl|»L/fc. £j&*g£» 5 l> •? 

ATSmhlLVL ti&k, ifilW:. #&*WUS£&&3. 2 0g£>5*>3. 

1 8 g^iiu, i»xf;k ^*^>**n @^%amufe 0 t#^ti^c 

(HFD^^W - 6, 7-^kiKn-lH, 5H-tfUK[3, 2, 1-i 

j] *i-vvy-i, 3 (2H) -v^y\. 9i g m $t)t«jRK:2K%inA 

T5- (fcKP^Sot -6, 7-^KD-lH, 5H-tfiJF [3, 2, 1 

- i j ] y-l, 3 ( 2 H) -^TfVO. 2 0 g fcftfc (^ttl|X¥8 
25 7 %) . 

M : 2 0 5—2 0 7°C 
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mm 3 izmbxmmtk&rib&yBtWz. 
mm* 

5- (kHD^f;l/) -5, 6-^Kn-lH-tfnn [3, 2, l-ij] 
WJV-l, 3 (2H) -V%y 
5 gkj& : 2 3 8-2 4 0°C 



mm 3 5 na^fls^**»fc. 

m&ws 

6— (tlKD^^f;!/) —6, 7-^KD-lH, 5H-tfUK[3, 2, 1- 
10 i j] 3 (2H) 

BlUft : 2 5 2-2 5 4°C 



mm 3 t^bx^» 6 ^-r^^i«:#fc. 

15 7- (kHB^>^f;V) -6, 7-^kKD-lH, 5H-t°yK [3, 2, 1 - 
i j] ^yW-l, 3 (2H) 
2 2 6°C 

20 5- (~7u*z*?-)}/) -6, 7-^kKD-lH, 5H-h'U K [3, 2, 1-i 
j ] *^/y >- 1 , 3 (2 H) -^>©«3S 

5- (VlKD^S/^^V) -6, 7-$>fcl*D-lH, 5H-tf'JK [3, 2, 1 
- i j] ^Vy>-1, 3 (2H) -^>1 8 3. 4mg (0. 7 9 05^ 
;V) , m&imm 3 4 0 . 7mg (1. 0 W7ir h- b V 71/6 m L© 

25 a&4fc£ h 'J 7i-Mx 7^>2 6 9. Omg (1. 035 V 
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1H, 5H-e«;K[3, 2, 1-i j] #^/y>-l, 3 (2H) -^>17 

6, 7-^tKD-lH, 5H-fc?U K [3, 2, 1 - i j ] >- 1 , 3 

( 2 H) 3 3. 2 m g fcftfc (£fc>-t£TlR^ 9 1 %) . 

5 'HNMR (DMSO-d 6 ) 5 ; 11.63(s, 1H), 7.83(d, 1H, J=7.9Hz), 7.55(d, 
1H, J=7.7Hz), 7.20-7. 15 (m, 1H), 4.81(m, 1H), 3.60-3.53(m, 2H), 3. 03-2. 78 (m, 
2H), 2.46 -2.40 (m, 1H), 1. 94-1. 8 Km, 1H). 

10 SWJ8 

5- C/U'et&Jl') -5, [3, 2, 1-i j] 

yjy-i, 3 (2H) 

'HNMR (DMSO-d 6 ) 8 ; 11.32(s, 1H), 7.60(d, 1H, J=8.1Hz), 7.56(d, 
1H, J=7.3Hz), 7.17-7. 12 (m, 1H), 5.07-5.00(m, 1H), 4. 24-4. 19 (m, 1H), 3.95- 
15 3.90(m, 1H), 3.63-3.54(m, 1H), 3. 19-3. 12 (m, 1H). 

mm 7 twvTmm 9 ^-t^m^m^ 

6- (^D^f^) -6, 7-^kKD-lH, 5H-b'UK[3, 2, 1-i 
20 j] 3 (2H) -VisV 

: 2 6 7 - 2 7 0°C (ftM) 



mmm 1 o 

25 7- (7*D^^^;V) -6, 7-^tKD-lH, 5H-tfUK [3, 2, 1-i 

j ] ***/y y- 1 , 3 ( 2 h) 

2 2 5°C 
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mm 1 1 

5- [ {V**frT^J) -6, 7-^tKP-lH, 5H-trUh* [3, 
2, 1-i j] ^/UV-l, 3 (2H) - 

5 5- -6, 7-^'kKn-lH, 5H-eUK[3 f 2, 1-i 

j ] 3r^/V >- 1 , 3 (2H) .-^>16 4. 4mg (0. 5 5 7 5U^e;l/) N 
^;V7 ^ > (40 %7j<M) 1 m L WJ* *;M%;W» 75K2mL <Dm&<fo % 

10 nhtitcB^Mm^^^h^yy-i- (Si0 2 , ^OD/M/A : : h 

|JXW5>=40 : 2 : 1) KTflttU 5- [ (^3^75 >0 - 
6, 7-^HKD-lH, 5H-VfUK[3, 2, 1 - i j ] >- 1 , 3 

(2H) -S>#>3 1. 8m g (iR$2 2%) fcftfc. 

'HNMR (DMSO-d 6 ) 5 ; 11.48(s, 1H), 7.81(d, 1H, J=6.8Hz), 7.53(d, 
15 1H, J=7.3Hz), 7. 18-7. 13(m, 1H), 4.78(m, 1H), 2.98-2.74(m, 2H) T 2.42-2.14(m, 
3H), 2.19(s, 6H), 1.78-1.66(m, 1H). 
imi&<Dm& : 2 9 5 - 2 9 7°C (ftM) 

mmm 1 1 ^m^xmmm 1 2 1^1-^1^ *#& 0 

20 ^»J12 

6- [ (S^^/KTSyO * -6, 7-^hKD-lH, 5H-h°»;K [3, 
2 , 1 - i j ] >- 1 , 3 ( 2 H) 

1 HNMR (DMSO-d 6 ) 5 ; 11.48(s, 1H), 7.79(d, 1H, J=7.9Hz), 7.51(d, 
1H, J=7.2Hz), 7. 16-7.1 l(m, 1H), 4. 29-4. 25 (m, 1H), 3.32-3.24(m, 3H), 2.96- 
25 2.91(m, 1H), 2.61-2.52(m, 1H), 2.21(m, 1H), 2. 16(s, 6H). 



£im 1 1 »bTHMJ 1 3 £&tfc&®*W±. 
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mmm 1 3 

5- [ (V*?-)\/T^J) **)V\ -5, 6 —*J\L h'D — 1 H-tfDD [3, 2, 1 

-i j] >- 1 , 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ;11.19(s, 1H), 7.59-7.53(m, 2H), 7. 16-7. 11 (m, 
5 1H), 4. 77-4. 69 (m, 1H), 3.47-3. 38(m, 1H), 3.31-3.24(m, 1H), 2.78-2.73(m, 1H), 
2.5-2.43(m, 1H), 2. 18(s, 6H). 
imi&<DM& : 3 0 0°CJ^± 

mmm 1 1 ^m^xmmm 1 4 Km-tit^^m^ 
10 mmm 1 4 

7- [ (^5^1/7^) -6, 7-^tKP-lH, 5H-t?UF [3, 

2, 1-i j] 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ; 11.48(s, 1H), 7.84-7.81(m, 1H), 7. 61-7. 58(m, 
1H), 7.18-7. 13(m, 1H), 4.17-4.09(m, 1H), 3. 60-3. 51 (m, 1H), 3.12-3.04(m, 1H), 
15 2.5-2.43(m, 1H), 2.27-2.2(m, 1H), 2.20(s, 6H), 2. 13-2. 04(m, 1H), 1. 90-1. 79 (m, 
1H). 

MWMom& : 3 0 0°C&_h 

7-^l/>-6, 7-^tKD-lH, 5H-VfUK[3, 2, 1 - i j ] 
20 U y— 1 , 3 (2H) ~*J*y 
M : 2 4 2-2 4 5°C 

mnm 1 5 

25 6 - (l-VuViS-JVtf-JV) -6, 7-^tlHP-lH, 5H-eUK[3, 2, 

i - i j ] =¥-^vu v- 1 , 3 ( 2 h) -y$y 

*IHfi©lflO& : 3 0 O'CJiU: 
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mmm 1 6 

1, 3-i?ttV-2, 3, 6, 7-fb7HKD-lH, 5H-tfUK[3, 2, 

1 - i j ] y- 5 -a/u/Wrfc K©8S3g 

5 5- (kKD^^f;H -6, 7-^KO-lH, 5H-h'VK [3, 2, 1 

- i j ] ^1/ y >- 1 , 3 ( 2 H) -V^y 234. 2mg (1. 0 1 5 D , 
h i; x^;V7 OmL (7. ^;v) At> % >^ ^VTJl/*^ H 2. 0 
m L ©il^H^M^T, HlKMfcJSfcfy ^i/f&tt 805. Omg (5. 0 65D 

sin*., MfiBtwu^ E«^7ic^U5%«**^v^A7j<^ 

o*:. 1, 3-$>#*y-2, 3, 6, 7-fh7bb'D-lH, 5H-fUK[3, 

2 , 1 - i j ] ^ VU V- 5 - JVWVlrt K 4 9 . 4 m g (J&Sp 2 1 %) £#/c 0 
'HNMR (DMSO-d 6 ) 6 ; 11.69(s, 1H), 9.59(s, 1H), 7.85(d, 1H, 

15 J=7.7Hz), 7.50(d, 1H, J=7.3Hz), 7. 20-7. 15 (m, 1H), 5. 25-5. 21 (m, 1H), 2.90- 
2.84(m, 1H), 2. 62-2. 45 (m, 2H), 2. 06-1. 96 (m, 1H). 

HM17 

6- {7^;*i-)V) -6, 5H-eUh'[3, 2, 1-i 

20 j ] y- 1 , 3 (2 h) — iii(Di)g 

(1) 6- (T^K^^V) -6, 7-^KD-lH, 5H-eUK [3, 2, 1 

- i j ] WJ 1 , 3 (2 H) -V^y 

6- (^D^^V) -6, 7-^tKD-lH, 5H-VfUK[3, 2, 1-i 
j]^VU>-l, 3 (2H) -^>3 02. 2mg (1. 025'j€;l'), 7 
25 i?4ti-bVV£<6 0 0. 3mg (9. 2 3 5 U ^E;!/) TkXPis* ^-JVOVVAT 5 K3m 

iffifiU Sfc&JtaJOriftofc. 6- (7^*H^^;V) -6, 7-^hKP-lH, 5 
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H-t?yKC3, 2, i-ij]^/y>-l, 3 (2H) -^>2 3 7. 4m 
g (J|X^ 9 0%) fcfcfc. 

'HNMR (DMSO-d 6 ) 5 ;11.51(s, 1H), 7.80(d, 1H, J=7.5Hz), 7.53(d, 
1H, J=6.8Hz), 7. 18-7. 13(m, 1H), 4. 23-4. 18(m, 1H), 3.56-3.40(m, 3H), 3.02- 
5 2.95(m, 1H), 2.73-2.64(m, 1H), 2.24(m, 1H). 

(2) 6- -6, 7-i/tlKn-lH, 5H-eUK[3, 2, 1 

- i j ] >- 1 , 3 ( 2 h) mmm. 

6- (7$>K*9 L A') -6, 5H-tfUH [3, 2, 1-i 

3 (2H) -^>2 0 0. 4mg (0. 7 7 9?y^) , 
10 fh7tKD77>4mLM**l. 5mL©M{:IiaiffT, b'j7x^ 
^7-f>2 14. 8m g (0. 8 195'J^V) £inA, JUfcfcflt 6 0tJT'lB#M 
#flt#U 4 07>in^«U/c o h'j7i-m7<>4 6. 6mg (0. 174 

^SClM^^K^^x^V^in^T^L/co ^?J<S£MffiMU 6- 
15 (7^p<:W -6, 7-^hKD-lH, 5H-tfUK[3, 2, 1 - i j ] * 

3 (2H) -^>tt»i2 0 3. 5mg (TO 9 8%) fcfcfc. 
MMi: 3 0 0°C&± 

20 mmm 1 8 

5- (75^^^) -6, 7-^kKD-lH, 5H-fc°l> K [3, 2, 1-i 

j ] #^/y >- 1 , 3 ( 2 h) mtm 

m& : 3 0 OtJfiLL 

25 H»J 1 7 tttxmm 1 9 KaWfc^fclfcftfc. 
«M 1 9 

5- (7^y^^;V) -5, 6-^KD-lH-fnD [3, 2, 1-ij]*^ 
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!/y y-i, 3 ( 2 h) -vary mm 

: 3 0 OtJJSLb 



5 «$I2 0 

7- (T^y^^V) -6, 7-^KD-lH, 5H-tl 0 yK [3, 2, 1-i 

j ] y-i, 3 ( 2 h) -vary mm 

1 9 0°C 



10 »2 1 

N-C(l, 3 2, 3, 6, 7-fh7kKD-lH, 5H-kfVK 

[3, 2, i-i j] #^-i/y>-6— DV) **)V\ ^.yxy^ koii 

6- (7?y^;l/) -6, 7-^bKD-lH, 5H-lfUK[3, 2, 1-i 
j 3 *^/>J >- 1 , 3 (2H) JfigMfi2 8 2. 6mg (1. 0 

15 ;V) , WSCM2 6 2. lmg (1. 3 > l-hKO^>i/h 

U7V-;H5 8. Omg (1. , glftl2 9. 3mg (1. 0 

651)^^), hV^-f-JlT^yO. 37mL (2. 6 5 51)^1/) M^VfM 
;VA75 K5mL©«^&»fcT-l!ft«#Ufc. 5 y 

N-[(l, 3-V0r*V-2, 3, 6, 7-fb7tKD-lH, 5H-VfUH 
[3, 2, 1- i j ] ^r^-VU V— 6 — OlO ^f-;i/] ^>X75K2 8 3. 7mg 
0K$ 8 0%) 
25 Hu&: 2 7 7-2 8 0°C 



^fe$|2 1 t^bTH$i#J2 2 K13%-r^-&««:#fe. 
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2 

N-[(l, 3-$Wfy-2, 3, 6, 7-fh7kKP-lH, 5H-fcTUK 
[3, 2, 1-i j] ^VU>-6— (AS) **)V\ 7*1*73 K 
1 HNMR (DMSO-d 6 ) § ; 11.48(s, 1H), 8.06(t, 1H, J=5.5Hz), 7.80(d, 
5 1H, J=6.6Hz), 7.51(d, 1H, J=7.5Hz), 7. 17-7. 12 (m, 1H), 4. 22-4. 17(m, 1H), 
3.36-3.28(m, 1H), 3.20-3.03(m, 2H), 2. 95-2. 88 (m, 1H), 2. 65-2. 57 (m, 1H), 
2. 13-2. 02 (m, 1H), 1.83(s, 3H). 

mnw2 1 i-mtixmnmz 3 t&tibGmz&tc 
10 mmm 2 3 

N— [ ( 1 , 3-i^NfV-2, 3, 6, 7 -7 1 b 7 \L KD- 1 H, 5 H- fcf UK 
[3, 2, 1-i j] <OV) *f;V] -fy-3fV75H 

2 8 2 - 2 8 5°C 



15 «$|2 1 (r2pbTHWJ2 4 fcaWb^tofefrfc. 

»$I2 4 

N— [ ( 1 , 3-^^V-2, 3, 6, 7-fb7kKn-lH, 5H-t°Ub' 

[3, 2, i-i j] >-6— -2-try^>*^jK=¥^^ 

20 ®lu& : 2 4 7 - 2 5 CTC 

1 K2pbT|IM2 SKaWfe&WfcWfc. 

IWJ2 5 

N— [ ( 1 , 3, 6, 7-fh7tKn- 1 H, 5H-H°'J H 

25 [3, 2, 1-i j] 3f7^/y >-6-^;l/) -n^>7^ K 

'HNMR (DMSO-d 6 ) 5 ; 11.46(s, 1H), 9.01(d, 1H, J=1.7Hz), 8.87(t, 
1H, J=5.6Hz), 8.70(dd, 1H, J=1.7, -4.8Hz), 8. 20-8. 16 (m, 1H), 7.81(dd, 1H, 
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J=1.4, 7.8Hz), 7.54-7.49(m, 2H), 7. 18-7. 12 (m, 1H), 4.24-4. 19(m, 1H), 3.51- 
3.3(m, 3H), 3.04-2.97(m, 1H), 2. 75-2. 67 (m, 1H), 2.35-2.25(m, 1H). 
tt/ft : 3 0 (TCJ5U: 

5 msm 2 1 Kwcmm 2 6 ca%-rft^»%#fc. 

£%ft|2 6 

N-[(l, 3-^^rV-2 ( 3, 6, 7-fb7tFD-lH, BH-^JH 
[3, 2, 1-i j] (JV) *?-)V\ -2-7xrmb7n* 

2 7 5°C (#8?) 

10 

«#J2 1 {;¥bti»J2 7 
«M2 7 

2- O^^VTSy) — N— [ (1, 3-^=3rV-2, 3, 6, 7-fh7tH 
D-1H, 5H-bTUH [3, 2, 1-i j] 
15 X7 5 H 

: 2 2 0-2 3 6°C 



1112 1 £SfibT||»J2 8 fcaWb^ttfcWfc. 
£«J2 8 

20 3- (*?*fA/T3.J) -N- [ (1, 3-$>#*y-2, 3, 6, 7-fb7liK 
D-1H, 5H-h°UK [3, 2, 1-i j] ^/U>-6— f;V) p{^;V] 

Mjft : 1 5 8-1 7 O'C 

25 mnrn 2 1 ^m^xmmm 2 9 tamb^ft 

^I»J2 9 

4- (^^;V7^y) — N— [ (1, 3-$>#*y-2, 3, 6, 7-fh7tK 
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D-1H, 5H-H°UKC3, 2, 1- i j] *i~)/V>-6 — ■< )V) **)V\ ^> 
X75 K 

g&£: 2 6 8-2 7 8°C 



5 mm 2 1 £ wc«$i 3 0 xz.^-ttt&m^m^ 

Hi&#J3 0 

N-[(l, 3-^#V-2, 3, 6, 7-fb7tKn- 1 H, 5H-h°UK 
[3, 2, l-i j] #^-VU v-6— s/^n^iJ-vfc^JiWJ-s 
K 

10 i^: 2 8 0-2 8 TC (4MB) 

£85092 1 ^bTH»j3 1 CaWb£ftfe»fc. 

N-[(l, 3-^^V-2, 3, 6, 7-fb7tKD- 1 H, 5H-VfUK 
15 [3, 2, l-i j] *i-VVl/-6->(M **)V\ -2-t7S/">*M^5 
H 

M£ : 2 5 5- 2 5 7°C (#fl?) 

2 l C¥l;t»J 3 2 CaWb£ir«:#fc. 

20 mmm s2 

N-[(l, 3-*/**V-2, 3, 6, 7-fh7tb*n-lH, 5H-feTUK- 

[3, 2, i-i j] ^yy>-6— -4-ey^>#;v7j<3Mj- 

m& • 2 7 9 - 2 8 1 °C 

25 

l»J2 1 c?i;t$WJ3 3 iz&tfi&mtzWz. 

I»J3 3 
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4- [ {i/*?-)]/7^J) **)V] -N- [ (1, 3-$>3MrV-2 f 3, 6, 7- 
fh7kKD-lH, 5H-h°'JF [3, 2, l- i j] r;V) ^ 

gjU&: 24 0-24 3°C 



«M2 l f^C-C^SSM3 4 t^1->fb£«f#7c 0 
^ W 3 4 

N-[(l, 3-^^V-2, 3, 6, 7-fb7tKn-lH, 5H-b'UK 

[3, 2, i-i j] 3^y*y>-6 — ov) ^)V\ -i-*m-4-¥*vt/ 
io >#;i/atf3rU-s H 

m&: 2 4 6-2 5 0°C (7>t?) 



n«#j2 1 3 5 ^-tttsmzmz, 

mmm 3 5 

15 l-^>^;l/-N- [ (1, 3-^^V-2, 3, 6, 7-fb7tKD-lH, 
SH-tfUK [3, 2, 1-i j] ^!/iJ>-6-^;W -4-fcf-*y$> 

' jBft^C : 240-242 °C (M%) 

20 «0!J3 6 

N^ECl, 3—>*7l-^y-2, 3, 5, 6— rb^HFO-lH-tfPD [3, 

2, 1 - i j ] ^y*>; y- 5— r;i/) ^»;^>75 k ttiitt 

. »J2 1Hfl;t5- (75/^^) -5, 6-^HKD-lH-t°DD [3, 
2, 1-i j] ^/'J>-1, 3 (2H) WtN-Bo c-^'J^> 

25 >©^%ffv\ #^ti^^«^1-S^i:(rJ:U> «M3 6KaWb#BJ 

gfc/&: 2 9 3- 3 0 0"C 



5 
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mmw3 7 

N 1 — [ ( 1 , 3-$>#3rV-2, 3, 5, 6 -<r h 7 Y P- 1 H- fcfO D [ 3 , 
5 2, 1-i j] ^VU>-5— <)\>) **)V\ -j3-77->75K «KSfcHt 
j£ : 290-296 °C 



mm 3 8 

10 4- (T^y^rW — N— [ (1, 3-^drV-2, 3, 6, 7-f >7kKD 
-1H, 5H-tfUKC3, 2, 1- i j] ^VU>-6— T;V) *<f-)V\ *l/X 

7$ k 

: 3 0 0°C&± 

15 *»J3 6 «bT£j££f?V\ H»J3 9K^T^£«f#/c tt 
«$J3 9 

N- [ (1, 3-^7j-^V-2, 3, 6, 7-fh7tKn- 1 H, 5H-VfUK 

[3, 2, i-i j] ^yu>-6— -4-vivi?>jjjwt*y-- 

5 K JIM 

20 1 HNMR (DMSO-d 6 ) 5 ; 11.49(s, 1H), 8.87(br, 1H), 8.49(br, 1H), 
8.19(t, 1H, J=5.3Hz), 7.80(d, 1H, J=7.9Hz), 7.50(d, 1H, J=7.5Hz), 7.17- 
7.12(m, 1H), 4. 18-4. 12 (m, 1H), 3.4-2.4(m, 10H), 2. 12(m, IE), 1. 87-1. 66 (m, 
4H). 

25 mmm^o 

1, 3-^^V-2, 3, 6, 7-rh7tHn-lH, 5H-t?yK[3, 2, 
1 - i j ] =¥^y'U >- 5 -%frtfyWL<DW&t 



WO 01/79206 PCT/JPOl/03104 

40 

5- (tFD^f/V) -6, 7-^KQ-lH, 5H-tf'JK [3, 2, 1 
- i j] ^VUV-l, 3 (2H) 1 3. 4mg (0. 4 8 85 U^E 
)V) ©^^*;VA75 K 1. 3mLilCM}|#T, -^DA^h 0 H^-^A 
.6 4 3. 5mg (1. 7U'jt/V) S^n*-, IMt-Wbfc. SJS»b;V3i 

5 v^oKiffiiiUfe. #^ti/c«^M^nvby^7^- (s i o 2 , 

n^;VA : ^^y-;l/:|^=5 0 : 5 : 1) fcTHISSiU 1, 3-^^-2, 
3, 6, 7-fb7tKD-lH, 5H-fc°>; K [3, 2, 1-i j] WJV- 
5 - XJltfym. 4 5. 7 m g 38%) £f#/c 0 
: 3 0 0°CJ^± 

10 

»J4 1 

6- { l-KZ/Vfr (t^Jl) 757] 7-^tKP-lH, 5H-t°U 
K [3, 2, 1-i j] WJV-1, 3 (2H) -$>#V©|!Bi 

(l) 6- (t:Kndr^^^;v) -2- (4 

15 P-1H, 5H-eUK[3, 2, 1-i j] WjV-l, 3 (2H) 

6- (tKD^fjl/) -6, 5H-fUKC3, 2, 1 

. - i j ] y-i, 3 (2H) -*j*yi . o o g (4. 315 y^;v) , ^ 

i*y)A7 7 8. 6mg (5. 6 3 5 U *)V) %Xf*J* f;l/*M75 K 1 0 mL 
©g^C^t^T, 4 - ^ b D'JKO. 630mL (4. 655 

20 *in^ An^cfjL 5 0°ct:##L^ o 3R#iWf^ 4-* h^^>-» 

^PU HO. 0 7 0mL (0. 5 25y^E;l/) SrJIiljU $P)|:iHffi5 0t3tIj| 

)W7&?u-?Wyyj- (Si0 2> ^*y-y : ^x^;l/= 1 : l©f£@^x 
25 {CTflMU 6- (tl Kn^>>^^;V) -2- (4-*h*^V^» -6, 

7- ^hKD-lH, 5H-fUK[3, 2, 1-i j] WJ>-1, 3 (2 
H) 3 6g 01X^9 0%) 
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] HNMR ( CD C 1 3 ) 8 ; 7. 88-7. 85 (m, 1H), 7. 55-7. 51 (m, 1H), 7.31-7.26(m, 
2H), 7. 17(t, 1H, J=7.7Hz), 6.87-6.82(m, 2H), 5. 10-5. 00 (m, 2H), 4.83(t, 1H, 
J=5.2Hz), 4.37-4.32(m, 1H), 3.70(s, 3H), 3.54-3.36(m, 3H), 2.94-2.87(m, 1H), 
2.67-2.86(m, 1H), 2. 15-2.01(m, 1H). 
5 (2) 6- (T/D^^l/) -2- (4-^b^^>-») -6, 7-^Kn- 
1H, 5H-h''JK [3, 2, 1-i j] WJV-1, 3 (2H) -V*y 

6- (kKDW^) -2- (4-^h^S/^>^» -6, 
1H, 5H-t:yHC3, 2, 1-i j] ^/ij>-l, 3 (2H) -^>8 6 
0. lmg (2. 4 43>;^;l/) , H*flaR*l. 2 9g(3. 8 9 5 U ^1/) 
10 7* h-b U ;V 1 OmLCl^iCMjf^T, b U 7i-^*77-f > 1 . 0 2 g 

(3. 8 *m?L, -jftn^fett *»%^UTasft-e-i«8wufe. s« 

^JEjflfbT, HF)tlfeSi%S/D*m7A^D7h^77>f- (Si0 2 , 
^^l7-> :W»X5 1 ;V=2 : 1 ©ft 1 : 1) CTllL, 6- (ZfU=E^^)V) -2 
- (4-t< b3r>^>:W -6, 7-^hKD-lH, 5H-eUK [3, 2, 1 

15 - i j ] **!/y V- 1 , 3 ( 2 H) -^V 1 . 0 2 g OE»»)' fefcfc. 

1 HNMR ( CDC 1 3 ) 8 ;8.07(d, 1H, J=7.9Hz), 7. 53-7. 49(m, 2H), 7.44- 
7.41(m, 1H), 7. 18-7. 13 (m, 1H), 6.86-6.81 (m, 2H), 5.26-5. 15 (m, 2H), 4.56- 
4.50(10, 1H), 3.77(s, 3H), 3. 64-3. 56 (m, 1H), 3.47(d, 2H, J=6.2Hz), 3.11- 
3.03(m, 1H), 2. 89-2. 80 (m, 1H), 2,49-2.36(11, 1H). 

20 (3) 6-{ {*?)V) 7 5 J] *?-)V}-2- (4 b^S/^VSW 

-6, 7-^kKD-lH, 5H-h°UK[3, 2, 1 - i j ] ^Vy >- 1 , 3 
(2H) 

6- (yn^E^^V) -2- (4-^bdr^V^;l/) -6, 7-^HKD-lH, 
5H-eyK[3, 2, 1-i j] 3 (2H) -^>10 1. 3 

25 mg (0. 2 4 45yt;V) , N-^y^JV^ ?JV7* >0 . 1 5mL (1. 165 
U^V) W^^;W^;VA75 KlmL©m^%^T'-B^#L/^ 0 Eli: 
h;Vx>%Jp^T«ff«» (3 0) Ltz. &b*htzffl&l~9UVM&. WmWL* 
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Vh^77-f- (S i0 2 , ^i^>:^X^;V=2 : 1©^1 : 1) £T*&g&U 

6- { [^>^;v 7^v] ^;W-2- (4-^b^>s/» -6, 

7- ^'tKD-lH, 5H-b°UK[3, 2, 1 - i j ] =^7 U >- 1 , 3 (2 
H) -^>8 5. 5m g 0R$7 7%) £#/c„ 

1 HNMR ( CDC1 3 ) 8 ; 8.03-8.00(m, 1H), 7.54-7. 49(m, 2H), 7.39-7.36(m, 
1H), 7.31-7.20(m, 5H), 7. 13-7. 08(m, 1H), 6.85-6. 80 (m, 2H), 5.26-5. 15(m, 2H), 
4. 48-4. 42 (m, 1H), 3.76(s, 3H), 3.49(s, 2H), 3. 47-3. 40 (m, 1H), 3. 04-2. 97 (m, 
1H), 2. 60-2. 51 (m, 1H), 2.38-2.25(m, 3H), 2.24(s, 3H). 
(4) 6-{ l^y^JV (V^;l/) 75 7] 7^;V}-6, 7-^t:KD-lH, 5H 
-tfUb* [3, 2, 1-i j] *i-^Vy-l, 3 (2H) -¥*y 

6 - { C^>^;v (^f/v) 7 5 7 ] 7 - 2 - ( 4 -7 h *v^yVA/) - 6 , 

7-^hKn-lH, 5H-bfUH[3, 2, l-ij]^/U>-l, 3 (2 
H) -^V8 5. 4mg (0. 18 75'J^V) v h-b U;i/2. OmLM' 
7j< 1 . OmL©iI^fc£i&ifc#T, WryV^-^At 'J^A (IV) 3 9 2. 
8m g (0. 7 175Ut;V) feiq*., Sa-e5«fM#»^Ufe. HJfc&fclSSimW 

SteUfe. d©^ac^Jf^nvb^7 7-i'- (Si0 2 , /s^> : ^x^;i/= 
1:1) fwTJ&SU 6-{ l*y*J)V {**)V) 75V] 7:W-6, 1 -V\LY 
n-iH, 5H-trUK[3, 2, 1-i j] WJV-1, 3 (2H) -*J*y 
2 8. lmg (|$4 5y 0 ) 

1 HNMR (DMSO-d 6 ) 5 ; 11.47(s, 1H), 7.75(d, 1H, J=7.9Hz), 7.50-7.47 
(m, 1H), 7. 28-7. 08 (m, 6H), 4. 16-4. 11 (m, IB), 3. 56-2. 19 (m, 8H), 2. 17(s, 3H). 

H«J4 1 «bT^M4 2 fc5Wb#»*fcfc. 

6-{ [7 5^ (2-7x^xf;i/) 75 7] 7^;l/}-6, 7-^HKD-lH, 
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5H-kTUK[3, 2, 1- i j] ^!/iJ>- 1, 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ; 11.47 (s, 1H), 7.79(d, 1H, J=7.7Hz), 7.48-7.45 

(m, 1H), 7.27-7.11(m, 6H), 4.25-4.20(m, 1H), 3.35-2.15(m, 10H), 2.25(s, 3H). 



5 «$|4 3 

6- [ (s<.yi/JVX*-i/) ^^)V\ -6, 7-^HKD-lH, 5H-tfUV [3, 
2 , 1 - i j ] >- 1 , 3 ( 2 H) VOSBg 

( 1 ) 6 - [ (*>$»M-*:5/) p< ?-)V\ — 2 - ( 4 - ;>< b ^r^AV^V) -6,7 
-S/'tFD-lH, 5H-eUKC3, 2, 1- i j] ^rf-Vy >- 1, 3 (2H) 

io -v^y 

6- -2- (4-^hdr->^>^» -6, 

1H, 5H-t''JF [3, 2, 1- i j ] ^^-V'U V- 1, 3 (2H) -^>11 
1. 6mg (0. 3 175 V^M Rt>r b7hKD77>3mL CDl^UCf Si 
#T. 6 0%*3Wb^bU9Al 4. Omg (0. 3 55';^) fcinA, iOA/c^, 
15 6 OtTClBtMiltfLfc. Rfc»fc£ft*-e?fr»U ^M»T, ^>^B5 K 
0. 0 5 0mL (0. 42$V*JV) fcjn*., gMT*3 0#\ 5 0°CT*3 O7X 6 
O°CT'10t«^#L& o ^<>^>yP5K0. 0 3 0mL (0. 255U ; E;l/) & 
#6 0%^^hU fA7. 9mg (0. 205U^;W SriliPU Zbtimm 
6 0t;t?JJBfUfc. SJS»%?&5%l»SbK3R*y ffitx^Ct 

^WcaS%'>>J*m7A^D7h^77-f- (S i0 2 , : 
mWi^JV= 4 : 1©&2 : 1) £TffMU 6- [ (^y^k**^) - 
2- (4-p< K^>^>>>>) -6, 5H-tfUK [3, 2, 

1- i j] =¥-7-Vy>-l, 3 (2H) -^>12 4. Omg (1R$88%) £t# 
25 fc. 

'HNMR (CDC 1 3 ) 8 ;8.04(d, 1H, J=7.2Hz), 7.53-7. 48(m, 2H), 7.40- 
7.29(111, 6H), 7. 14-7. 09 (m, 1H), 6.85-6.80(m, 2H), 5. 25-5. 16 (m, 2H), 4.53(s, 
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2H), 4.52-4.46(m, 1H), 3.76(s, 3H), 3. 59-3. 50 (m, 3H), 3. 00-2. 94 (m, 1H), 
2.81-2.72(m, 1H), 2.44-2. 28 (m, 1H). 

(2) 6- [ {^y^JM^y) *?-)V\ -6, 7-^KD-lH, 5H-fUK 

[3, 2, 1- i j] 3r^yy >- 1 , 3 (2H) -V^y 

5 6 - [ (s<yy~jvx*y) **)V\ -2- (4-^b^^>>») -6, 1 -v 

HKD-1H, 5H-eUH[3, 2, 1 - i j ] 3f^/l) y- 1 , 3 (2H) —>* 

;t>£jim£L»$J4 1- (4) (c^bT6- [ (s<yi?)l>**y-) M-)V\ -6, 

7-^tKU-lH, 5H-fcfVK[3, 2, 1-i j] WJV-1,'3 (2 

H) -Vi^y^m^ 

10 1 HNMR (DMSO-d 6 ) 5 ; 11.49(s, 1H), 7.79(dd, 1H, J=1.3, 7.9Hz), 

7.51(d, 1H, J=6.4Hz), 7.37-7.24(m, 5H), 7. 16-7. 11 (m, 1H), 4.51(s, 2H), 4.26- 
4.21(m, 1H), 3. 54-3. 39 (m, 3H), 2.99-2.92(m, 1H), 2. 72-2. 64(m, 1H), 2.38- 
2.28(m, 1H). 

15 «$J4 4 

tert-yfJV 1, Z-i/**V-2, 3, 6, 7-fh7tKD-lH, 5H 
-H'UK[3, 2, 1- i j] *i-)/Vy-6-li)W**-h<Dm7& 
( 1 ) t e r t 3 - [ ( t e r t-^h^;V«) 7^Jl -3, 
4-^fcKD-l (2H) -^'J>M*»7-h 
20 1, 2, 3, 4-7-hy\l KD- 3-^y U >75 > 1 . 92g (13. 0 

&l»;Kn> 1 0mLOl^tlt:^i#T, S>- t e r t - 7?)l<i/f> JVtfi- 
-b6. 5 5mL (2 8. 5 3U^;V) ZMZ.. iWXt^ 2 l$|W8|# U 4 

77Y-'(Si0 2 , /s^>:S^Xf-;V=5 : l©f£3 : 1) KTflfJHU t 
25 e r t 3 - [ ( t e r t - 7 b )]/#=•)]/) 75y] - 3, A-V\L 
KD-1 (2H) -^iJVM^>7-h4. 45g (W9 8°/o) 
1 HNMR (DMSO-d 6 ) 5 ;7.51(d, 1H, J=8.1Hz), 7. 13-6. 95 (m, 4H), 3.80- 
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3.65(m, 2H), 3.35(m, 1H), 3.03-2.96(m, 1H), 2.68-2.59(m, 1H), 2.50(s, 9H), 
2.48(s, 9H). 

(2) tert-^ 8- (7 5 J tl M-)V) -1, 2, 3, 4-fh7t 

Hp — 3 D-;i/:fr;wv-h 

mmms- (3) Rtfrnrnma- (4) vimtTRfotftw tert-m 

8- (7*y*JVtf-JV) -1, 2, 3, 4-fh7tKD-3-^lj-;VM^ 

(3) tert-^;V 1, 3-S>;**V-2, 3, 6, 7-fb7tKD- 1 H, 
5 H- try K C 3 , 2 , 1 - i j ] y >- 6 -^ArtiM* - h 

^»J1- (2) t:lpl;ttert-^V 1, 3-^7l-^y-2, 3, 6, 7 
-rh7tKD-lH, 5H-h°UK[3, 2, 1 - i j] 4f^/';>-6-^;i/# 

1 HNMR (DMSO-d 6 ) 5 ; 11.47(s, 1H), 7.81(d, 1H, J=6.8Hz), 7.50(d, 
1H, J=6.4Hz), 7.20(d, 1H, J=7.9Hz), 7.17-7.12(m, 1H), 4. 0-3. 91 (m, 2H), 3.78- 
3.710b, 1H), 3. 08-3. 01 (a, 1H), 2. 87-2. 80 (m, 1H), 1.37(s, 9H). 

tert-7*^ 1, 3-$>jMfy-2, 3, 6, 7-fh7tKD- 1 H, 5 

H-evK [3, 2, i-i j] *i-)/vy-6-^)vi!)\sA*-hzmm-tz>z 

t £ ± »J , «M 4 5 £aWb£-fftl 
5 

6-7^-6, 7-^HD-lH, 5H-tryH[3, 2, 1 - i j ] ^V'V 
>-l, 3 (2H) -*?*y imtlL 
tt£: 3 0 0°C&± 

mm 4 6 

6-tHD^-5, 6-e/*th*D-lH-VfnD [3, 2, 1 - i j ] > 
-1, 3 (2H) -^>©«3t 
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(1) tert-^ 1 H— 1 -#;M<3r % >7— h 
-f > 3 -*;l/^;i/fk K 5 . 03g (34. 7 3 >J XtFr h y M Y 

D77>7 0mL©I^{:f«T« 6 0 h U *7 A 1 . 5 2g (3 8 

ftira*, iaAfcft. 6 o 0 c-eiBfr B TOf ufc. £j£^««u » 

5 MWT. V- t e r t - -ff-JWljAtfi— b 8 . 35mL (36. 3 5= V ^E;V) % 
MTU, Mm *mft^L/T:39fttH!WUfe. Hit, fh7kKD77>50 

10 77-f- (S i 0 2 , ^3f+>"> : Jftlfcx?-;V=6 : 1 5:1) CtfliiU 

SftfciMfcU ^^>T*gfeo^ 0 t e r t -zf^A/ Z-M^)]/- 1 H- 
f y Y-JV- 1 -77;V7}<4->7- h 6 . 3 6 g dm 7 5 %) 
1 HNMR (CDC1 3 ) 5 ;10.11(s, 1H), 8. 31-8. 28 (m, 1H), 8.24(s, IE), 
15 8. 17-8. 14(m, 1H), 7.45-7. 35 (m, 2H), 1.71(s, 9H). 

(2) t e r t -y^;V 3- (M5.JV^^» - 1 H-- <>b*-;l/- 1 -7j;V,K 

t e r t-y^w 3-/j%;v^;v- 1 h— t>k— ;v- 1 b 5. 

38g (2 1. 9^y^;V) ©»f 1/>1 5 0mLMf»i#T> 70-7 
20 5%m-^DD^| > fi5. 6 4 gfcjn*., *#T2II#W«# U Sfi-C-HftflH* 

(S i 0 2> y\^rl7-> : mWt^)V= 10:1 5:1) CtflUt ert- 

25 zfi-fr 3- (aM^/w;*:^) - ih-^>k-;1/- i-#;M^>7-h2. 4 

2g (JR$4 2%) 

1 HNMR (CDC 1 3 ) 5 ;8.37(s, 1H), 8. 18(d, 1H, J=8.3Hz), 7.81(s, 1H), 
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7.53(d, 1H, J=7.7Hz), 7.40-7.34(m, 1H), 7.30-7.25(m, 1H), 1.67(s, 9H). 

(3) t er t-^V 3-^y-lWVK'J>W^>7-b 

t e r t-7'?)l 3- - 1 H — f V K— 1 -ji)Vi$*-y 

y-hl. 68g (6. 433 V*JV) , fh7kHD77>l OmLMV^y- 
5 ;H 0 m L ©S£&£2K#flMFK 5 y ^7 A7j<» 1 OmL^Jin^ 

^>X«xfi^ilQKim H#%IUfcUfc. ilftfcbttert-yf 
;l/ r>KU>^l//K=¥^7-h7 0 0. 3mg» 

10 P>£»I6U FH*JSc»f^%»5^i:tw«J:»)»2J64:UTt e r t 3 

V - 1 — f > K l> >*;VaH^7- b 3 4 9 . 5mg^i (-&;b-fr-c IRSP 7 0 %) . 
'HNMR (CDC1 3 ) 5 ;8.23(br, 1H), 7. 73-7. 70 (m, 1H), 7. 65-7. 60 (m, 1H), 
7. 16-7.1 l(m, 1H), 4.22(s, 2H), 1.59(s, 9H). 

(4) tert-^V 3-k HD^>- 1 — OKU >*>WjH^>7— b 

15 tert-W — r > KU VtWVzK*^- h 5 8 2 . 7mg 
(2. , fh7t:KD77>5mLM^^y-^0. 2mL0l^ 

W^K^JtJTlN **fiStS5*^hy>A2 8. 4m g (0. 7 5 13'J^e;]/) fcjfl 

ith'JOAlO. lmg (0. 2 6 75'J^V) fciliflU S&fclBfW 

fcfi^feft*T*$!fe}?U itifUfc. ffi£$«LTt e rt-W 3-fcKo# 
V— 1 — O KU V#;l»tf*$>? - K 5 9 4. 8 m g 

(5) 6-HKd^>-5, 6-^HKn-iH-enn [3, 2, 1 - i j ] 
>/y>-i, 3 (2H) -vncy 

25 Ili3(:$bt6-tKn^-5, 6 KD- 1 H-VfDD [3 , 2, 1- 
i j] 3^/yV-l, 3 (2H) -^Vftftfe. 
: 2 6 0-2 6 6°C (#8?) 
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mmm.4 1 

5, 6, 7, 8-rb7kHD-lH- [1, 4] [6 , 7, 1-ij] 

v y- i , 3 ( 2 h) -i/*y imi&omm. 

5 (1) 4-hy^;V-2, 3, 4, 5-ff7tKD-lH-l, 4^>y^T-bfH° 

2, 3, 4, 5-fh7hKD-lH-l, 4^>V^y-fe:*t:°> Zliil^ 1 . 6 
1 g, J»#U?A3. 20 g (2 3. 2^U^;W f;l/*M7 ^ b* 8 m 

hcDu^m^^Mmnr. mtvv^fri. 6 2 g (5. sr'j^v) ^m^. & 

10:1©^ 5:1) CXiSU ffi4-hy^;i/-2, 3,4, 
H-1H-1, 4^>y->'7-t*tf> 1.91 g£f#*i 6 
15 (2) tert-T*^ 4-MJ^;i/-2, 3, 4, 5 -fh7k h*D- 1 H- 1 , 

4^>y'^7-tftf>- i -#;U/K3r>^-h 

g4-hU5M/-2, 3, 4, 5-fb7tKD-lH-l, 4 *yWjM. \Z > 
1. 9 1 g, ^- t e r t -y^Vyyj^^-M . 40mL (6. 09^J=6 
;V) Stfb^>5mL©I^^iDWL//c. 3B#fig^ S>- t e rt-7f^ 

20 ^*77;i//i<7"-ho. 5 0mL (2. 25yt;i/) ^riiinu zbizimmiummuL 

^PVh^77^- (S i 0 2 , :|^X^;l/= 1 2 : 10f, 10:1) 

25 £Tfif®!U tert-7f/V4-b'Jf;V-2, 3, 4, 5-fb7tKD-l 

H- l , A^y^Jj^y- i -t})\,#*y-7- b l . 3 8 g =H#*: 0 

(3) 7 - h y ?}V- 5 , 6, 7, 8-fb7HKn-lH- [1, 4] V7^\LJ 
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[6, 7, 1-i j] WJV-1, 3 (2H) 

^»J3(C^bT7-b'J^;V-5, 6, 7, 8-fb7tKD-lH- [1, 
4] *Jy*i\>J [6, 7, 1-i j] ^i/U>-l, 3 (2H) -S^Vfcftfc. 
1 HNMR (DMSO-d 6 ) 5 ;11.60(s, 1H), 7.92(dd, 1H, J=1.6, 7.6Hz), 
5 7.32-7.13(m, 17H), 4. 01-3. 91 (br, 2H), 3.73(s, 2H), 2.79(br, 2H) 

(4) 5, 6, 7, 8-fb7tKD-lH- [1, 4] V7^\£.J [6, 7, 1- 

i j ] y- l , 3 (2 H) -Visy wm. 

7-hU^;V-5, 6, 7, 8-fh7bh*D-lH- [1, 4] ^y-trfcV [6, 
7, 1- i j] ^VU>-1, 3 (2H) -^V9 1. 4mg (0. 
10 , ^^i7->2mL^CJ f 4M^{fc*^-l, 4-^>Hl2mL (8. 

os-u^v) ©«^&gfiT*3ii#iw»#u*:. «»x-^;i/£iq*T$#^ 

Bft&SPRU @#%^x^;l/x— r;l/-e«i-3fc. 5, 6, 7, 8-fh7tKn- 
1H- [1, 4] V7WJ [6, 7, 1-i j] 3 (2H) — V 

i^y mm 5 0. 6 m g (£*$) 
15 'HNMR (DMSO-d 6 ) 8 ;11.71(s, 1H), 9.88(br, 2H), 7.98(dd, 1H, 
J-1.5, 7.8Hz), 7.69(dd, 1H, J=1.5, 7.5Hz), 7. 29-7. 24 (m, 1H), 4.64(s, 2H), 
4.47(t, 2H, J=5.0Hz), 3.48(br, 2H) 
: 3 0 0°C&± 



20 «$J4 7 C?l;titel4 8 iz&tikpmtftti. 

HM14 8 

5, 6, 7, 8-fh7kKD- 1 H-7-IfhV [3, 2, 1 - i j ] dr^V'U >- 

i, 3 (2H) -*j*y 

M : 1 9 2 - 1 9 6°C 

25 

HMU4 9 

7-hKD^>-6, 5H-trUKC3, 2, 1-ij]^ 
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i/uv-i, 3 (2H) 

1H, 5H-H°UK[3, 2, 1-i j] WJ>-1, 3, 7 (2H, 6 H) 
-hy#V10 8. lmg (0. 5 005';^) , ^^;-;V2 0mLMfb7 
t: HD77V2 OmL©&^C#£>fbfc$*^hy£A 1 0 0. Omg (2. 6 3 
5 5 5 »J^;V) £ 5#M#>ttT4>S1* oira*., SUIT? 2 0#»#Ufc. HJStl^'tlO^ 

ffi#U fc#»V^***AT-«&*U lt», «M6U 7-HKD^>-6, 7- 
^KD-IH, 5H-eUK[3, 2, 1- i j] 3 (2H) - 

^>7 2. 8m g (JRf6 7%) 
10 1 HNMR (DMS0-d 6 ) 5 ; 11.51 (br s, 1H), 7.87(dd, 1H, J=1.7, 7.7Hz), 
7.72(dd, 1H, J=1.7, 7.7Hz), 7.21 (t, 1H, J=7.7Hz), 5.62(d, 1H, J=5.1Hz), 
4. 77-4. 71 (m, 1H), 4.05-3.82(m, 2H), 2.08-1. 87(m, 2H). 

mum 5 0 

15 1H, 5H-k°>;K[3, 2, 1-i j] 1, 3 (2H) -^V 

7-hKD^>-6, 7-^tKD-lH, 5H-eUK[3, 2, 1 - i j ] # 
tl/!)V-rl, 3 (2H) -^>2 0. Omg (0. 0 9 17 5 1) ^V) , p - h 
;l/x > >^-7j<f Q<M 20. 0 m g W h ;l/X > 2 0 m L & 1 B# ffljffift 

T*Sg»U SBi, SHiU 1H, 5 H- If UK [3, 2, 1-i j] *7^/y>-i, 
3 (2H) -^>17. 6mg (iR$9 6%) 

'HNMR (DMSO-d 6 ) 5 ;11.59(brs, 1H), 7.68(dd, 1H, J=l.l, 7.7Hz), 
7.36(dd, 1H, J=l.l, 7.7Hz), 7.09(t, 1H, J=7.7Hz), 6.53(dt, 1H, J=2.9, 
25 10.3Hz), 6.02(dt, 1H, J=3.7, 10.3Hz), 4.60(t, 2H, J=2.9Hz). 



mmm 5 o izm^-zmmm 5 1 
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mnms 1 

lH-tfDD [3, 2, l-i j] *r±l/y>-l, 3 (2H) -V*y 
'HNMR (DMSO-d 6 ) 5 ; 11.66(br s, 1H), 7.96(d, 1H, J=7.7Hz), 7.87(d, 
1H, J=3.5Hz), 7.79(d, 1H, J=7.7Hz), 7.42(t, 1H, J=7.7Hz), 6.93(d, 1H, 
J=3.5Hz). 

mmm 5 2 

7-^DP-l, 3-^^rV-2, 3-^tlKP-lH, 5H-t°UK[3, 2, 

i - i j ] *±)/V y- 6 -*;v;^i/ft K 

3 K 2 m L ^^ii#T^ ;*=3r>=ilft U > 2 . 2 1 g (14. 

kVV^^t- (Vi lsmeier)^l^lH, 5H-f'JK [3, 2, l-i 
j ] #^y*y >- 1 , 3 , 7 ( 2 H, 6 H) - h U 1 . 3 0 g ( 6 . OHiJt 
;V) CD^p< ^;]/*;V£7 ^ K 8 mL|»i:irF U SSTft, 8 0 °CT* 1 Hfi^jf j$ 

ifr-TZZttXi)^ 7-^PP-l, 3-^dpV-2, 3-^'kKn-lH, 5H 

-try k [3, 2 , i - i j ] *^/y >- 6 -*^^rt k i . 3 8 g mm s 
7%) mtz. 

1 HNMR (DMSO-d 6 ) 5 ; 11.88(br s, 1H), 10. 17(s, 1H), 8.08(d, 1H, 
J=7.7Hz), 8.03(d, 1H, J=7.7Hz), 7.32(t, 1H, J=7.7Hz), 4.67(s, 2H). 

mrnm* 9 tmuxmrn 5 3 cm-tfo&mitWz, 

«$I5 3 

7-^DD-6- (tlh'D^^^V) -1H, 5H-t°DK[3, 2, 1-ij] 
=H-VD>-1, 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ; 11.73(br s, 1H), 7.81(dd, 1H, J=l.l, 7.7Hz), 
7.72(dd, 1H, J=l.l, 7.7Hz), 7.20(t, 1H, J=7.7Hz), 5.34(br s, 1H), 4.74(s, 
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2H), 4.35(s, 2H). 



^»J5 4 

7-^DD-6- (^DD^f;!/) -1H, 5H-e>JK [3, 2, 1 - i j ] 3f ^ 

5 yy>-i, 3 (2H) 

7-^DD-6 - (HKPW^V) -1H, 5H-lf';K[3, 2, 1-i 
j] 3 (2H) -^>10 0. Omg (0. 3 7 8 5 1)^) © 

h)V^>2 0ml>mmm^i&4\tf-*-Jl2 5 8. 4mg (2. %JtliL 
SOtJ-umiBfflWUfe. ^S^M%WBEaWU 
10 ®2E£b;vxyfeJnAT£fcfc^«*8U 7-^dd-6- (^nn^;i/) -l 
H, 5H-e'JK [3, 2, 1 - i j ] >- 1 , 3 (2H) -^>10 7. 

Omg 

'HNMR (DMSO-d 6 ) § ; 11.73(br s, 1H), 7.83(dd, 1H, J=l. 1, 7.7Hz), 
7.75(dd, 1H, J=l.l, 7.7Hz), 7. 19(t, 1H, J=7.7Hz), 4.72(s, 2H), 4.54(s, 2H). 

15 

mm 1 1 K&txmmm 5 5 ^-r^m^m^ 
mm 5 5 

7-^DD-6- [ {V^A/T^J) **)V\ -1H, 5H-tfUh* [3, 2, 1 

- i j ] >- 1 , 3 ( 2 h) 

20 'HNMR (DMSO-d 6 ) 5 ; 11.73(br s, 1H), 7.84(dd, 1H, J=l. 1, 7.7Hz), 
7.77(dd, 1H, J=l.l, 7.7Hz), 7.23(t, 1H, J=7.7Hz), 4.68(s, 2H), 3.3I(s, 2H), 
2.20(s, 6H). 



25 1H, 5 H — tf y K [3,2, 1 - i j ] >- 1 , 3, 7 (2H, 6H) - 

1H, 5H-tTiJK[3, 2, 1-i j] 3, 7 (2H, 6H) 
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-hl>#>10 8. lmg (0. 5 0 , tFD^>;V75>i|i^52 

5. Omg (7. 565y^) , U ^A=*fPW9 0 0. Omg (6. 6 

0 95yt;l/) % x#y-;V4 0mLM'*2 OmL©M^«r 6 BfTO^«L^. 

5 S^fciO, 1H, 5H-VfUK[3, 2, 1-i j] WJV-1, 3, 7 
(2H, 6H) -MJyj-V 7-^>A9 0. 7mg (IR*78%) 
'HNMR (DMSO-d 6 ) 5 ; 11.61(br s, 1H), 11.55(br s, 1H), 8. 12(dd, 1H, 
J=l.l, 7.7Hz), 7.97(dd, 1H, J=l. 1, 7.7Hz), 7.24(t, 1H, J=7.7Hz), 3.97(t, 2H, 
J=6.6Hz), 2.91(t, 2H, J=6.6Hz). 

10 

im 5 6 tmb-cmmm 5 7 ^-t^m^nt^ 
mem 5 7 

1H, 5H-b°';KC3, 2, l-i j] 3, 7 (2H, 6 H) - 

hU;fr> 7- (0-**M*i/A) 
15 'HNMR (DMSO-d 6 ) 5 ;11.64(brs, 1H), 8.13(dd, 1H, J=l.l, 7.7Hz), 
8.00(dd, 1H, J=l.l, 7.7Hz),'7.25(t, 1H, J=7.7Hz), 3.97(t, 2H, J=6.6Hz), 
3.96(s, 3H), 2.92(t, 2H, J=6.6Hz). 

mm 5 6 icmb-cmnw 5 8 • 

20 H«J5 8 

1H, 5H-VfUK[3, 2, l-i j] 3, 7 (2H, 6H) - 

hv#y 7- (0-^>yjVt^>A) 

'HNMR (DMSO-d 6 ) 5 ; 11.59(br s, 1H), 8. 70(dd, 0.5H, J=l. 1, 7.7Hz), 
8.12(dd, 0.5H, J=l.l, 7.7Hz), 8.04(dd, 0.5H, J=l. 1, 7.7Hz), 8.00(dd, 0.5H, 
25 J=l.l, 7.7Hz), 7,22-7. 45(m, 6H), 5.23(s, 1H), 5.20(s, 1H), 4.04(t, 1H, 

J=6.6Hz), 3.97(t, 1H, J=6.6Hz), 2.97(t, 1H, J=6.6Hz), 2. 69(t, 1H, J=6.6Hz). 
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mm 

■ Y7?-yy*vv*3-Y (nad : ^a^-r**) 

5 • [ 3 H]NAD( [7x-V-2,8- 3 H]-NAD)( NWCaftjfflg) Life Science Products, Inc. 
Om) , GBq/mmol) 

• PARP(H bPARPffifA#> 660rL->^ b/mg) (Trevigen, Inc. GfcB) ) 

• 96«7x;K7>-K?USA-;7x^ h^lz-h, JKU^Dlf (CORNING Costar 
10 (£H) ) 

B( double thickness, 90X120 mm) (PerkinElmer, Inc. OfcH) ) 

• Wf&yi-V—Z—V—Y : HeltiLezCSttiSflOA ( 73X109 mm, ~4 g/^>— 
M (PerkinElmer, Inc. 0KB) ) 

15 • 7-Y;V^-+->>^l^-^-©MA^>y^^^(PerkinElmer,Inc. OKS) ) 

4Mtift0Mtt£l*. SBffift (50mMTris-HCl(pH8.0)/25mMMgCl 2 7j<^) ftttfflLfc. 

/KU^nt:»^(D96K«7 0 l/-b{^ »^W»^l/^x;K KWmltf) 
DNAfc^fcUM raNADCJtJgft? kBq/ml)30^1/^x;k 4n.ny h/ml (6#g/ml)PARP 

20 mmwvi/v^zmgmmu mx±smm. m^mn^ME^mw^um 

Mttfttt. DNA:3/tig/mU [ 3 H]NAD :0.3,c*K/Jfcjgtt2. 1 HBq/ml, PARP:2a.ny h/ml 
(3Atg/ml)) 0 &J&t£, 24mM©^>X7^ K^9Ml/^x;l/»(»m2mM)UT#±$ 
-tt, &j£»©PARP£*:;W^^X#~ (HARVESTER 96 , T0MTEC Inc. 

OKI!) ) T'yi/-b^^7.77-<^-7^;V^-±^lHmjlU^ 0 ^7^77^^- 
25 7^;V^-fiPARP[nil|xafj(i80%x^y-;l/^MU PARPIHMt, 80%x£y-;l/-c:7> 
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50°C -± \z. gv vr V y=5- V- $ - £ K&RkJB$-ti\ 7 -i )W - CSSStfelL 

fiiHRUT^'l/— hJ8;*79>#-(1450 MicroBeta (MmM) TriLux, 
5 PerkinElmer, Inc. 0fcH) )T\ PARP^j&n^tl/^polyCADP-ribose)^©^]©^^ 
> b (cpm) fc8fl£bfc(10#/:7>- h). 

BMF*(X)=[ l - (Oillf x;kd# 9 > h (cpm) -/*y V V h 
(cpm) ) / (ft-&»» 7 # 9 > h (cpm) - Ay V > K ft 7 y h (cpm) ) ] X 100 

10 7 ^ >K#7>b =>fb£tl • PARP#»7 x;KD# 7>h (cpm) ) 

5, lH-tTDD [3, 2, 1 - i j ] #^-yy >- 1 , 3 (2H) 

-*j*y (mmmiiD^m) 

15 I C 50 = 0 . 14 /iM, 

6, 7-^tlHn-lH, 5H-VfUF[3, 2, 1 - i j ] ^V*U >- 1 , 3 

(2H) -y*y immiofaem ■ 

I C 50 = 0 . 0 5 2 fiU, 

4- (i/*3-)V7$S) -N- [(1, Z-*J**V-2, 3, 6, 7-fh7tH 
20 D-1H, 5H-b°VK [3, 2, 1-i j] WiJ>-6--fA') p^V] ^> 
X75 K («M2 9©ft^ft) : 
I C 50 <0. 0 0 5 mM s 

N-[(l, 3-^#V-2, 3, 6, 7— T"b7klKD— 1H, 5H-bTUK 

[3, 2, i-i j] ^/u>-6— r;u) -4-b: 0 Ai;^>^;V7}<^ 

25 5 K ilS (IHi 3 9 0^^gj) : 
I C 50 = 0. 0 0 7 4#M 
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m ^ (d m m 



1 . H»5£ ( 1 ) 




5 CaS*, -X^X 2 -^ : -C (=0) -N (R 7 ) -£tzl$-C (R 8 ) = N-T' 
l/diSi-OR 88 , — NH 2 , -NHR 8a , -NR 8a R 8b &U<f£-SR 8a T*i! 

^tisat^t-r (R 8a fc=tt/R 8b (^ ^ti^n^UT, iituiiiiicy 

15 S»u<Mtt^©7;i^-;i/^ H3tfc u < MM^or;^-;^ 

Silt L < Mg|io$/^ u7fr*jm. mt%& b < MSl&tf)^ D7;i/^;P7;u 

^ -hn& Sfc(i^:-OR la , -NR la R lb t)b<{i-SR la T^$tl-5S 
20 ^Stf (R la &J;£/R lb {£, f^fWifeiLt, tJ<^^ Sfcttgllt. U< 
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) ' 

3£:-0-, -S (O) n - N -N (R 6a ) -C (=N-OR 6b ) 

-C ( = CR 6c R 6d ) £tzl$-C (=0) -T^tlSS^ioT, lttzl* 

^ v^n* 2 ■o<o$i&ir?t± 2 aM^t, u < & 3 nm&*Mmtz z ttf-e t s. n 

tb< i±ilt©7;v^r-;n > nut* 1/ < Mg&©r;v*-;v&, SUt h < 

ffiU 1H, 5H-tTUKC3, 2, l-i j] WJV-l, 3, 7 (2H, 
6H) -bU^-X 

15 9-^^;V-5, 6-^7i-;V-lH-eOD [3, 2, 1 - i j ] 3r^/y V- 
1 , 3 (2H) £<fctf 

9-^h^>-5, 6-^7x— ;V- lH-tl'PD [3, 2, 1 - i j ] ^i~l/V > 
-1, 3 (2H) 

20 j®. 

2 . R 4 jft S»| 0 < &HRS&0 C 2 ~ 5 ^ (K7>Mr ^ >»CD 
-CH 2 -Sli^:-0- -S (O) „- % -N (R 6a ) 

-C ( = N-OR 6b ) -C (=CR 6c R 6d ) *fctt-C-(=0) -T?ft$ 

&^7;v* v ymom u £ 5 v 2 o©$itjgnp & 2 u < & 3 * 

WtSCt^tS. n, R 6 \ R S1 \ R 6 \ fe^^R^^W^Sl fclHWftl* 
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5 -CH 2 -Sli^:-C C=N-OR 6b ) -, -C ( = CR 6c R 6d ) 

-C (=0) -fi^ni.SCiot, l*/ct4IKR, m-£tz.ttMte-3XW%m?L 

10 fi-ftl^CEUfcUTff^^tlStfL 



4. R 4 ^\ life b < ttillOC 2 ~ 5 1/>ST'*§, if*Sliaa© 



-R 4 »-R 4b -R^-R 4d t^^ii7;WS 
R 4a ttMJ#£;ftT^T£J:VN7;l/^l/>S 

(K7;^ v vs© - c h 2 -mo r 4 caffljis^i- 3 * ©& 

^-ottiaUS^ *fct*5« : -NR 4e C (=0) -<fcU<» 
20 -C (=0) NR 4e -t»g$n§S (R 4e &7j<|IIg^ muTfr* 

Jim £fzl&7 V -JV7JV&V& %m-f) K £ o T© f & ?> *IT V 

R 4b {i@^$tiTVNTfej;l^«a, '>^D7^;l* 
«\ 

25 R 4o f£^£nTVNTfeJ:lN7;^V>S (^7;H^>g©-CH 2 -S 
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r 4 d a^mm^ 7s.JM£fr immm? * &m n^-r uw& 

jti$tnb<DmM£bx&®-znzi& 0 

6 . m&m i ~ 5 i aciatto-fb^it. u < «©? p k ^ ? 

10 

7 . m%m i ~ 5 ©vvf th*> i atriBjfccft^ttt l < i&t®? □ k ? * 
jsfffji. ^-=¥>v>r twa^-^ ^>^>b>nm^, 

8fctW& §@m ttfliBM&y*^ jfc^MiJt #jfiL& *fef* 

20 &*©igfls©$|&«£r|. 

9 . i ~ 5 ©v N-f n** i ^femoit^mt u < &^©ya k 7 y ^ fet* 

25 

1 0 . h$a 1 ~ 5 (D^-?ftfr 1 m^mmoxk^t u < &*©7n k 5 y 
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&bl x-*>vvms T^y/N^-t ^>f^>iit jk 

mm* *sm> i»m wj-??^ 

©^©^$^J©$Bidftttsm 

1 l . ?&*%*Sfc-r***K:, l ~ 5 ©vvf 1 3(»wE«©fli^ftt, u 

i 2 . j&*£&*fci-<&*#fc, it^a i ~ 5 ©v^-rn^ i wztm<Mt&m& u 
T^y^^-i, Av^vh « msum sum*, mumi a 
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